Abstract-In order to overcome shortcomings that the other analysis methods are not easy to reduce dimensions, difficult to establish a model, or not easy to analyze underlying factors, the paper presents to use factor analysis method to establish an exam result analysis model. Furthermore, the model can meet the actual needs of teachers carrying out the comprehensive analysis for the underlying factors on an exam. First,using factor analysis method, the paper gives the demand analysis of establishing an exam result analysis model so as to determine the main goal is to obtain the factor loading. Secondly, for the main goal, puts forward the related algorithm. Then, by collecting and processing data, verifies the realization of the algorithm,and establishes an exam result analysis model. Finally, for the exam result analysis model, the paper expounds the practical significance.
INTRODUCTION
Currently most of student' result management systems in our education institutions provide scores recording, querying, analyzing, and printing functions. Exam result analysis modules in all kinds of student' result management systems provide analysis methods are quite different. By summing up,we know they are mainly four kinds of analysis methods: principal component analysis, cluster analysis, association analysis, classification analysis.
The above four methods exist themselves shortcomings. Using principal component analysis method, for factors that affect the result, we can reduce dimensions. However, principal component analysis method is not easy to establish a model. Furthermore, if we hope that principal factors provide an explanation conforming to actual background and significance, this is usually difficult [1] [2] .
For dealing with noise data and reducing dimensions, clustering analysis method is usually weak. Therefore, using this method, we possibly get some abnormal results [3] [4] .
Association analysis method can only get the relationship between factors and comprehensive result, cann't obtain direct quantitative analysis result.So this isn't conducive to the analysis of a result [5] [6] .
In classification analysis method, the factors that affect a result can be observed.However, for the underlying factors that are not easy to be observed, it is hard for classification analysis method to get an objective interpretation [7] [8] [9] .
In order to overcome the shortcomings of the above methods, we hope to establish an exam result analysis module which has the following four advantages. 1.The module is easy to reduce dimensions; 2.The module is easy to establish an exam analysis model, and the model is easy to give an explanation conforming to actual background and significance; 3. For the underlying factors that influence the result, the model can provide comprehensive explanation; 4. For the exam result, the module can timely make analysis and evaluation.
In order to achieve this goal, first,using factor analysis method, the paper gives the demand analysis of establishing an exam result analysis model. Secondly, on the basis of the demand analysis, puts forward the main algorithm processes. Then, by collecting and processing data, verifies the realization of the algorithm, and establishes an exam analysis model. Finally, for the exam result analysis model, the paper expounds the practical significance.
II. THE DEMAND ANALYSIS OF AN EXAM RESULT ANALYSIS MODEL
An exam course has g item types, such as: filling in the blanks, choice, calculation, application, practice, proof, higher level, etc. Basically all kinds of types can be attributed to the students' interest in learning, learning attitude, learning methods and so on m aspects. Every aspect is called a factor. The relationship between g kinds of scores and m factors can be described as follows:
... , 1, 2,..., Formula (1) can also be represented in matrix and vector as follows:
In the formula (2), x=( 
That is, the formula (2) is an orthogonal factor model.
There is no correlation between h 1 , h 2 ,…, h m .There is no correlation between h and e.
On both sides of formula (2), we calculate the covariance,get formula (3):
According to the above analysis, our main goal is to get the estimate of the factor loading matrix A=(a ij ) g.m , thus, we can establish an exam result analysis model. Aiming at this goal, we present the following algorithm.
III. ALGORITHM PROCESS
For establishing an exam result analysis model, we give the following specific algorithm process:
Step1. x 1 , x 2 ,…, x g is a set of n samples. We calculate the average value of x in formula (2),namely, 1 1 .
Calculate the estimate value of covariance V(x), namely, 
Step3. By putting λ i (1,2,…,g) into (λ i I-S)t i =0, Calculate the eigenvectors t i (1,2,…,g) corresponding to the eigenvalues λ i (1,2,…,g ). Then we transform into the eigenvectors t i (1,2,…,g) into the unit orthogonal eigenvectors T i (1,2,…,g ).
Step4. The eigenvalues are sorted: λ 1 ≥λ 2 ≥…≥λ g . Calculate the accumulative contribution rate C of the main factors, making So, A * is the estimate of the factor loading matrix A=(a ij ) g.m .
IV. THE ESTABLISHMENT OF AN EXAM RESULT ANALYSIS MODEL

A. Collect data and set variables
The author uses some students' higher mathematics scores in a class as the source data. The item types of the higher mathematics exam involve: filling in the blanks, choice, calculation, application, practice, proof, and higher level. Let x 1 , x 2 ,…, x 7 respectively be the seven kinds of scores,and let x ̅ i (i=1,2,…,7) be the average value of x 1 , x 2 ,…, x 7 . Table 1 shows the sample data. 
g
B. Process the data
By processing the data in table 1, we get table 2 and table  3. Table 2 shows the correlation matrix of the sample data,and Table 3 shows the eigenvalue and eigenvector of the correlation matrix.
In Through the analysis of the above data, we can draw the following conclusion. If you want to get good grades in a mathematics subject,your learning attitude is the most critical factors. If you hope to make remarkable achievement in a mathematics subject, to maintain interest in the study of this subject is imperative. In the process of learning, of course, you should also pay attention to cultivating your own learning methods.
By analysing every exam, teachers should excavate the real underlying learning factors so as to change the way of teaching in accordance with students ' practical condition.
V. CONCLUSION
In this paper, factor analysis method is adopted to establish an exam result analysis model, which overcomes the shortcomings of the other methods being not easy to reduce dimensions, difficult to build a model, or not easy to analyse underlying factors. Moreover, this method can meet every teacher' actual demand for each exam result analysis.
In the paper, the model has the objective analysis results, is easy to transplant,and fully contact with practice. However, the described method needs to be improved, that is we need to further calculate scores of each sample x i on m factors. In this way, we can provide more specific analysis for each student's learning situation. In other words, for each student's learning situation, we can analysis in detail. In the next step of research, we need to add this part so as to make the whole result analysis module be improved.
